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POWER SOURCE INTRODUCTION 



COMPARISON CIRCUIT OUTPUT: L 
AMPLITUDE DETECTION CIRCUIT 
OUTPUT: L 

-> COUNT UP WITH 100 kHz CLOCK 



VOLTAGE OUTPUT ACCORDING TO 
NUMBER OF COUNTS FROM DC 
CONVERTERFREQUENCY 
CORRESPONDING TO VOLTAGE 
VALUE OUTPUTTED FROM VCO 



PIEZOELECTRIC ELEMENT DRIVEN 
AT THE FREQUENCY 



READING OF LONGITUDINAL 
OSCILLATION DETECTION SIGNAL 
FROM DETECTION ELECTRODES 



AMPLITUDE DETECTION SIGNAL 
OUTPUT 
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AMPLITUDE DETECTION 
VOLTAGE > STANDARD VOLTAGE^ 
— COMPARATOR OUTPUT: H 

AMPLITUDE DETECTION VOLTAGE 
< STANDARD VOLTAGE 
COMPARATOR OUTPUT: L 
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CONTROL CIRCUIT PULSE 
SELECTION 
SLOW CLOCK (1 kHz) 



FIG.IO 
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CONTROL CIRCUIT PULSE 
SELECTION 
FAST CLOCK (100 kHz) 





READING OF 

• LONGITUDINAL OSCILLATION 
DETECTION SIGNAL 

• BENDING OSCILLATION DETECTION 
SIGNAL 

( • DRIVE SIGNAL) 
FROM DETECTION ELECTRODE 
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PHASE DIFFERENCE VOLTAGE SIGNAL 
OUTPUT 
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PHASE DIFFERENCE DETECTION 
VOLTAGE > STANDARD VOLTAGE 

-* COMPARATOR OUTPUT: H 
PHASE DIFFERENCE DETECTION 
VOLTAGE < STANDARD VOLTAGE 
-» COMPARATOR OUTPUT: L 
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UD COUNT DOWN 
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UD COUNT UP 



FIG.ll 



POWER SOURCE INTRODUCTION 



COMPARISON CIRCUIT OUTPUT: L 
AMPLITUDE DETECTION CIRCUIT 
OUTPUT: L 

— ELECTRIC CHARGING AT TIME 
CONSTANT OF 100 msec 
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VOLTAGE OUTPUT ACCORDING TO 
LOOP FILTER OUTPUT 
FREQUENCY CORRESPONDING TO 
VOLTAGE VALUE OUTPUTTED 
FROM VCO 
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PIEZOELECTRIC ELEMENT DRIVEN 
AT FREQUENCY THEREOF 

+ 

READING OF LONGITUDINAL 
OSCILLATION DETECTION SIGNAL 
FROM DETECTION ELECTRODES 
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AMPLITUDE DETECTION SIGNAL 
OUTPUT 
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AMPLITUDE DETECTION VOLTAGE > 
STANDARD VOLTAGE 

— COMPARATOR OUTPUT: H 
AMPLITUDE DETECTION VOLTAGE < 
STANDARD VOLTAGE 

-> COMPARATOR OUTPUT: L. 
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CONTROL CIRCUIT TIME 
CONSTANT SELECTION 
H: R*C-1 msec 



CONTROL CIRCUIT TIME 
CONSTANT SELECTION 
L:R*C-100 msec 



FIG.13 





READING OF 

•LONGITUD INAL OSCILLATION 

DETECTION SIGNAL 

•BNDING OSCILLATION DETECTION 

SIGNAL 

(• DRIVE SIGNAL) 
FROM DETECTION ELECTRODE 
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PHASE DIFFERENCE VOLTAGE SIGNAL 
OUTPUT 
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PHASE DIFFERENCE DETECTION VOLTAGE > 
STANDARD VOLTAGE 

— COMPARATOR OUTPUT: H 
PHASE DIFFERENCE DETECTION VOLTAGE < 
STANDARD VOLTAGE 

— COMPARATOR OUTPUT: L 
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LOOP FILTER ELECTRIC CHARGING 
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LOOP FILTER ELECTRIC DISCHARGING 
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f OVERSHOOT 



NORMAL CLOCK TIME 




TARGET PHASE 
DIFFERENCE VOLTAGE 
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